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transplantation. Ê der : E : N R a 
However, owing to several intrinsic factors, performing this procedure is challenging in Brazil. As a 
consequence of this, there has been a considerable increase in the number of patients on the waiting 
list. Furthermore, this issue was further exacerbated by the occurrence of the COVID-19 pandemic, 
which culminated in the temporary suspension of elective cornea transplants at numerous hospitals. 
The purpose of the present study was to analyze cornea transplant activity from 2006 to 2020 in all 
regions of Brazil and to elucidate the impacts of the COVID-19 outbreak on cornea donation and 
transplantation activities in Brazil. Methods: Epidemiological data were collected from the Brazilian 
Transplant Registry, for the years 2006 to 2020, published by the Associação Brasileira de Transplantes 
de Órgãos. Results: A significant decrease in the number of cornea transplants was observed in 2020 
when compared with those in previous years, which highlighted that the number of cornea transplants 
has reduced performed in the last fifteen years. This has resulted in an increase in the waiting list and 
in the estimated annual need for cornea transplants. Conclusion: The Covid19 pandemic has led to a 
significant decrease in the number of cornea transplants from the second quarter of 2020, whereas the 
number of patients waiting for this procedure has increased during the same period. 
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de Có Objetivos: O transplante de córnea (TC) é um dos transplantes mais realizados em todo mundo. Todavia, 
e Cornea. 


diversos fatores intrínsecos dificultam sua realização no Brasil, resultando em um elevado número de 
pacientes na fila de espera. Ademais, associa-se a tal dificuldade a pandemia de COVID-19, que culminou 
na suspensão temporária dos transplantes eletivos de córnea em diversos locais. O objetivo é analisar a 
atividade de transplante de córnea nos anos de 2006 a 2020 em todas as regiões do Brasil e o impacto do 
surto de COVID-19 em atividades de doação e transplante de córnea no Brasil. Métodos: Foram colhidos 
dados epidemiológicos no Registro Brasileiro de Transplantes, publicado pela Associação Brasileira de 
Transplantes de Órgãos dos anos de 2006 até 2020. Resultados: Em 2020 houve uma importante redução 
no número de transplante de córnea quando comparado aos anos anteriores, refletindo no menor número 
de transplante de córnea realizados dos últimos 15 anos, o que provocou um aumento de na fila de espera 
e na necessidade anual estimada de transplante de córnea. Conclusão: Impactado pela atual pandemia, 
o número de transplante de córnea decresceu significativamente a partir do segundo trimestre de 2020, 
enquanto o número de pacientes esperando por este procedimento aumentou neste mesmo período. 
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INTRODUCTION 


Since 1905, when it was first performed by 
Edward Zirm, cornea transplantation (CT) has esta- 
blished itself as one of the most widely performed and 
most successful allogeneic transplants worldwide”. 
Particularly for diseases that progress with the loss 
of cornea transparency, CT is performed to resto- 
re the patient's vision and, positively impact the 
individual's social and psychological well-being?. Pa- 
tients with the following specific clinical criteria are 
accepted as CT recipients: keratoconus, bullous ke- 
ratopathy, keratoglobus, leukomas, Fuchs endothelial 
dystrophy and other corneal dystrophies, interstitial 
keratitis, pellucid marginal degeneration, corneal 
burn, congenital corneal anomalies, and secondary or 
late graft failure?. In addition, urgent CT is needed in 
cases of primary graft failure, corneal ulcers that do 
not respond to clinical treatment, imminent corneal 
perforation, and recipients younger than 7 years who 
present corneal opacity *. 

In Brazil, CT is regulated by the Sistema Nacio- 
nal de Transplantes (SNT), linked to the Ministry of 
Health?. The SNT establishes that the cornea nee- 
ds to be removed within 6 hours after cardiac arrest, 
clinicians not should not make decisions according 
to brain death criteria. Furthermore, to perform the 
donation after cardiac arrest, the family must be con- 
sulted and express the desire for the donation. The 
State Transplant Center is then notified, and the col- 
lection, storage, and distribution of the cornea are 
performed. 

Currently, the availability of corneas does not 
meet the demand for donation”. Proof of this is that 
there are approximately 12.7 million patients waiting 
for a cornea transplant worldwide; however, only 1 
cornea is available for every 70 cornea needed". As 
a result, the number of people on the waiting list for 
corneas is increasing annually. This increase depends 
on not only the existence of a potential donor cadaver 
but also a series of factors, such as socio-educational 
level, cultural standards, stimulus programs, adequa- 
te legislation, and medical infrastructure for the col- 
lection and correct use of organs and tissues*. These 
factors help to explain not only the low number of 
donations, but also the discrepancies between regions 
and countries. 

At the end of 2019, an outbreak of coronavi- 
rus infection in the city of Wuhan, Hubei provin- 
ce, People's Republic of China, was announced to the 
World Health Organization, with the etiological agent 
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SARS-COV-2”. Since then, the propagation of this 
outbreak has been exponential, occurring mainly 
through close contact or by fomites, with an incuba- 
tion time ranging from 2 to 14 days*. In Brazil, the 
first case of infection by COVID-19 was confirmed 
on February 26, 2020. Since then, according to the 
Oswaldo Cruz Foundation, the country's public and 
private health systems have suffered several collapses 
due to the continued growth of transmission, cases, 
and deaths. In addition, the high occupancy rates of 
wards and beds in intensive care units are affecting 
the entire health system in the country, causing a de- 
crease in consultations and elective surgeries”. 


Number of Cornea Transplants in Brazil from 2006 to 2020 
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Graphic 1. Total number of CTs performed in Brazil from 2006 to 2020. 
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Graph 2. Number of CTs performed in different Brazilian regions in 
2019 and 2020. 
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With regard to organ and tissue transplants, the 
Associação Brasileira de Transplantes de Órgãos 
(ABTO) proposed continuing these procedures, with 
the exception of cornea and pancreas transplants, 
which could be postponed under certain circumstan- 
ces!º. Therefore, for example, on March 22, 2020, the 
Health Department of the State of São Paulo announ- 
ced the suspension of elective cornea transplants 
throughout the state. 

In Brazil, analyzing in terms of both absolute and 
relative numbers, the number of studies that have at- 
tempted to elucidate the processes and mechanisms 
involved in CT are relatively few. 

The purposes of this study were to analyze CT 
activity from 2006 to 2020 in all regions of Brazil and 
to elucidate the impacts of the COVID-19 outbreak 
on donation and CT activities in Brazil. 


METHODS 


This is a narrative review, tracing the epidemiolo- 
gical profile of CT performed in Brazil from 2006 to 
2020. The study began with a review of the theoreti- 
cal background, searching the online databases: Pub- 
Med, sciELO and Medline, and using as keywords: 
“cornea transplant” AND “organ transplant” AND 
“epidemiology” in the last 10 years. Epidemiological 
data were collected from the Brazilian Transplant Re- 
gistry, published by the ABTO, from 2006 to 2020. 
The present study is risk free, as it is a narrative re- 
view and no names or any personal information will 


be published. 


RESULTS 


Number of cornea transplants 

In 2020, a significant reduction was observed in 
the absolute number of CTs of 52.31% when compa- 
red to the previous year. A total of 7127 corneas were 
transplanted, the lowest number in the entire time 
series considered in this study. 

However, each Brazilian region presented a diffe- 
rent dynamic. In 2020, the Southeast region showed 
a reduction of 53.75% compared to the previous year. 
The South region, in turn, had a reduction of 58.95%. 
However, the Northeast region showed a reduction of 
47.92%. In the Midwest region, there was a reduction 
of 47.43%. The North region showed a reduction of 
44.23%, this being the region with the smallest re- 
duction in the absolute number of CTs from 2019 to 
2020. 
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Number of CTs by quarter in 2019 and 2020 
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Graph 3. Number of CTs by quarter in 2019 and 2020. 


Adult waiting list for cornea transplant from 2012 to 2020 
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Graph 4. Adult waiting list for cornea transplant from 2012 to 2020. 


Estimated annual need for Cornea Transplant in 
Brazil from 2013 to 2020 
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Graph 5. Estimated annual need for CT in Brazil from 2013 to 2020. 
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Number of cornea transplants per quarter 

We compared the number of C'Ts per quarter for 
the years 2019 and 2020 across Brazil. In the first 
quarter of 2019, 3400 CTs were performed, whereas 
in the same period of 2020, 3409 CTs were perfor- 
med, representing an increase of 0.26%. In the se- 
cond quarter of 2019, 3718 CTs were performed, 
whereas in the same period of 2020, the number of 
C'Ts was 554, representing a decrease of 85.1%. In 
the third quarter of 2019, 3877 CTs were performed, 
whereas in 2020, only 844 were performed, a drop of 
78.24%. Finally, in the last quarter, in 2019, 3948 CT 
were performed and, in 2020, 2320 were conducted, 
showing a decrease of 41.24%. 


Waiting list 

There was a reduction in the waiting list for adult 
patients of 2.42% from 2012 to 2013. From 2013 to 
2014, there was an increase in the number of people 
waiting for CT, of 59.91%. This increase is mainly 
attributable to the increase in diagnosis and increase 
of individual waiting for CT, since in this same pe- 
riod, there was a decrease of only 4.79% of CT perfor- 
med in Brazil. From 2014 to 2015, the increase was 
18.69%. From 2015 to 2016, there was an increase of 
6.98%. There was a reduction of 15.17% from 2016 
to 2017. Furthermore, a reduction of 5.16% was ob- 
served from 2017 to 2018. In 2018, the waiting list 
increased again, and from 2018 to 2019, there was 
an increase of 22,.22%. From 2019 to 2020, there was 
a significant increase of 39.5%, reflecting the impact 
of the COVID-19 pandemic on the number of cornea 
transplants performed throughout Brazil. 


Estimated annual need for cornea transplant 

The estimated annual need for CT remained sta- 
tic from 2013 to 2014. From 2014 to 2015, there was 
an increase of 6.2%. From 2015 to 2016, there was 
an increase of 0.83%. From 2016 to 2017, the increa- 
se was 0.79%. From 2017 to 2018, the increase was 
0.76%. From 2018 to 2019, the increase was 0.4%. 
Finally, from 2019 to 2020, there was an increase of 
0.78%. 


DISCUSSION 

There are several threats to transplants in gene- 
ral, including an emerging infectious disease. Since 
the 1980s, there have been a number of emerging vi- 
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ral diseases, including HIV in the second half of the 
1980s, SARS-CoV, the West Nile virus, the HINI 
pandemic influenza, Zikavirus, Ebola, and now the 
COVID-19 pandemic, caused by SARS-CoV-2 114, 

In Brazil, a significant reduction was observed in 
the number of transplants in 2020, including cornea 
transplants, which decreased by 19.2% when com- 
pared to the same period of the previous year. The 
second quarter of 2020 (April to June) was the pe- 
riod with the largest decrease when compared to the 
previous year, of 48.5%. This period corresponds to 
the arER of the pandemic in Brazil, when there was 
a paucity of information about the virus and how to 
manage the pandemic through public health policies. 

Despite the severity of the symptoms caused by 
the virus and its repercussion, there is still no con- 
sensus on how to best treat the patient. To date, the- 
re is much controversy regarding the best drug treat- 
ment, and basic support and a specific assessment of 
each case are necessaryº. 

Transplantation programs had to be modified in 
several countries, and it was necessary to develop a 
clinical screening tool for donors. A tool developed 
by the University Health Network (Canada) is ba- 
sed on 4 sessions: (A) whether the institution is a 
referral hospital for critically ill patients infected with 
COVID-19; (B) whether the donor has been infected 
with COVID-19 in the last 14 days; (C) whether the 
donor has had previous exposure to COVID-19, such 
as travel to endemic areas or contamination in the 
last 3 months; and (D) whether the patient presents 
clinical symptoms of a flu-like syndrome. Based on 
the response to these four sessions, the donor is clas- 
sified as high risk, moderate-high risk, moderate-low 
risk, or very low risk for donation!*. 

In addition to the difficulties and risks for car- 
rying out the transplant in relation to the hospital 
scenario in the face of COVID-19, the risks to which 
transplant patients are exposed should be conside- 
red, due to the greater vulnerability of these patients, 
related to chronic use of immunosuppressants and 
previous comorbidities. However, there was an incre- 
ase in the number of severe cases among transplant 
patients compared to international cohorts of general 
populations. Severe cases require invasive mechani- 
cal ventilation, and result in higher mortality rates!º. 

In Brazil, the main indication for CT is keratoco- 
nus. However, there are variations between different 
regions and centers of reference. Other leading indi- 
cations for CT include: bullous pseudophakic kerato- 
pathy, rejection, primary failure, Fuchs dystrophy and 
other corneal dystrophies!17. 
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From 2016, the number of people on the waiting 
list for CT was decreasing, but this was reversed in 
2019 with an increase of 22.22% over the previous 
year. This increase in the waiting list was even more 
significant from 2019 to 2020 (39.5%), possibly due 
to the impacts of the COVID-19 pandemic on va- 
rious transplant centers throughout Brazil, leading to 
a reduction in the number of transplants performed, 
and consequently, an increase in the waiting list. 

The great hope for reducing the pandemic and 
for the future of transplants is vaccination against 
COVID-19, which has been carried out, albeit slo- 
wly, since January 2021. To ensure a better immune 
response, inactivated vaccines should, ideally, be ap- 
plied at least fourteen days before CT. However, the 
Intervention Coordination linked to the National Su- 
pplementary Health Agency advises that there is no 
need for a time interval between vaccination and CT 
transplantation, either for the donor or for the reci- 
pient, and indicates vaccination is indicated even for 
immunosuppressed patients and after CT!8!. 

Since 2007, Brazil has been showing a signi- 
ficant increase in the number of CTs performed in 
all Brazilian regions, thanks to the intense activity 
in raising population awareness and structuring the 
teams responsible for collecting and donating corne- 
as. However, in 2020 there was a significant decrease 
in the number of CTs performed when compared to 
previous years. This study shows that this decrease 
occurred mainly in the second quarter, corresponding 
to the start of the pandemic in the country, when lit- 
tle was known about the virus and how to properly 
control it through public health policies. In regional 
terms, the decrease in transplants was proportionally 
greater in the South region. There was also a signi- 
ficant increase in the number of individuals waiting 
for CT. 

Vaccination provides as an essential ally against 
the pessimistic findings of the current work. However, 
with the slow pace of vaccination, the lack of adequa- 
te public policies and the emergence of new variants 
of the virus, it is very likely that the difficulty in car- 
rying out the CT will extend throughout 2021. It is 
also worth noting that as the pandemic continues, 
more epidemiological studies will be needed in the 
coming years, to analyze the real impacts of the pan- 
demic on CT. 
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